Aim: To evaluate the nursing management for patients undergoing underwater chest drainage (UWCD) management at Kenyatta National hospital (KNH). Methods: A cross-sectional study conducted at the medical and surgical wards of KNH. Data were obtained from 101 consenting nurses selected through simple random sampling using a researcher administered questionnaire. Ten participant observations were made among nurses who were systematically sampled. Ten key informant interviews were conducted among nurse managers of these departments who were purposively sampled. Data were analysed using SPSS version 21. Findings: Most participants (46.5%) had average knowledge while 6.9% were poor. This means that 46.5% of the participants either had to refer to guidelines on UWCD management or assisted by a more competent nurse while 6.9% were unable to manage UWCD patients. Factors affecting the levels of knowledge and competence included level of nursing education (p = 0.043), length of working experience (p = 0.022) and the attitude of the participants towards UWCD nursing management (p = 0.022). There was low adherence to the Nursing Council of Kenya (NCK) guidelines (17%). Most nurses used "shortcuts" in provision of care. Majority (62.6%) faced challenges in provision of care. The challenges include inadequate knowledge (37.1%), heavy workload (27.4%) and lack of guidelines (16.9%). Conclusions: There is a knowledge and competence gap in the nursing management of UWCD patients at KNH. Majority used "shortcuts" in nursing care with low adherence to NCK guidelines. There is a need to improve the knowledge and competence in order to ensure patients safety and reduce complications.
Background
Underwater chest drain is a safe and efficient procedure that is used to drain pleural collections including blood, air, pus and lymphatic fluid both in trauma and nontraumatic origins [1] [2] [3] [4] . Patient safety is promoted when the nurses are competent and their knowledge, skills, attitude and performance are related to evidence based practice protocols and standards of care [5] [6] [7] [8] [9] .
Nurses at Kenyatta National Hospital have been increasingly faced with the burden of managing patients on underwater chest drainage treatment both complicated and uncomplicated. Over 500 UWCD patients are managed at KNH annually. This is partly due to the increase in chest trauma secondary to gunshot injuries and road traffic accidents which account for 61% of pre-hospital trauma related deaths in Nairobi [10] [11] [12] . Partly also due to the high prevalence of HIV related pleural effusion in most regions within the country [13] .
Studies done have shown that the nursing management of chest tubes requires more specific orientation of nurses on the care and maintenance. Over 75% of nurses are competent in the general management of chest tubes while only 41% are competent in the management of clogged chest tubes, which is a common complication [14] [15] .
At KNH most nurses report lack of adequate knowledge and proper orientation in the management of underwater chest drainage systems. Some of the chest drains remain clogged and unnoticed by the nurses while others dislodge without prompt detection and intervention. There is prolonged hospitalization of patients with chest drains at KNH [16] [17] .
Most nurses at KNH were observed to use varied practice during provision of care to underwater chest drainage patients. This therefore raises the concern on the adherence to standard nursing guidelines in the provision of care to patients on under water chest drainage system at KNH.
There is no research conducted regarding the nursing management of underwater chest drains in Kenya and therefore reducing the concern on the need to improve the nursing management of underwater chest drains and further relegating the role of nurses to passive management. There is need therefore to provide evidence based practice on the nursing management of underwater chest drainage.
Materials and Methods

Study Design and Setting
A cross sectional study carried out within medical and surgical wards between April and June 2017 at Kenyatta National Hospital, in Nairobi, Kenya. This is a
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National Referral Hospital with a bed capacity of 2000. It offers both preventative and curative services for a variety of illnesses to patients from all over Kenya with an average of 600,000 outpatient visits and 89,000 inpatients annually. Pretesting of the study instruments was done at Kiambu level IV hospital that is a public referral hospital within Kiambu County neighbouring Nairobi County.
The research participants for the questionnaires and participant observations consisted of the primary nurses directly involved in provision of nursing care to underwater chest drainage patients. The key informant interviews were conducted among the nurse managers heading the departments where underwater chest drainage patients were admitted and managed. The data collected captured both qualitative and quantitative aspects of underwater chest drainage nursing management.
Sampling Technique
Simple random sampling method was used to select the study sample for the researcher-administered questionnaires. Folded papers written 1 to 101 were put in the basket whereas 284 blank folded papers were put in the same basket. Nurses were randomly allowed to pick the papers after consenting to participate in the study. Those who picked a random number participated while those who picked a blank did not. Study participants for the participant observation were systematically sampled whereby the first one was randomly sampled, every fourth participant who was found providing nursing care to patients on UWCD participated in the study upon consent. Key informants were purposively sampled from the ward managers in charge of the medical and surgical wards where UWCD patients are managed.
Collection and Data Quality Control
A questionnaire was developed by the researcher and pretested for reliability and validity at Kiambu level IV hospital. The reliability value was 0.82 answering the same latent variable as the overall question in the likert scale. The validity was higher than 0.6. The pretested researcher administered questionnaire was used to collect information on the participants' demographic characteristics, attitude towards nursing management of UWCD and participation in continuous medical education.
Knowledge on UWCD nursing management was determined, the level of adherence to the Nursing Council of Kenya guidelines and the challenges faced in the nursing management of underwater chest drains were evaluated. The observation check lists and the key informant interviews were also used to collect both qualitative and quantitative data.
The study instruments were pre-tested with 10% of the study's sample size in Kiambu level IV hospital. It is a public hospital like KNH and serves a population with similar characteristics to those in KNH. One research assistant who was a registered Bsc nurse was trained on data collection process. Moreover, the principal investigator was monitoring the data collection on daily basis. Open Journal of Obstetrics and Gynecology
Data Analysis
Data collected was entered into a Microsoft excel spread sheet and analysed using Statistical Package for Social Sciences (SPSS) version 21.0 (IBM Corporation, Armonk, NY, USA). Pearson's chi-square test was used to establish the association between the dependent variable and independent variables in order to determine which ones had significant association. Multinomial logistic regression was used to model Knowledge of nurses in the management of UWCD patients using factors identified to be significant at P < 0.05. Qualitative data was transcribed, translated and analyzed manually.
Ethical Permissions
Study approval was sought from the Kenyatta National Hospital/university of Nairobi Ethics and Research committee (KNH/UON-ERC). A written informed consent was sought from all study participants after they were given participant information, before they were interviewed. Participation was purely on voluntary basis. Privacy and confidentiality were maintained while handling participants' information.
Findings
Response Rate
The response rate for the study was 100% during data collection. The high response rate was attributed to perception of the participants on the importance of research and evidence based practice.
Demographic Characteristics
A total number of 101 nurses participated in the study. Majority (51.5%) of the respondents were aged between 31 -40 years with 2% above 51 years. There were more female respondents (56.4%). Majority (59.6%) had attained a diploma in nursing as their highest level of professional training. Only 2% of the respondents had acquired a master's degree in nursing. Majority (52.5%) of the respondents were deployed/working in the surgical wards with a working experience of between 6 -10 years (31.7%).
Nurses Attitude towards UWCD Management
Majority (84%) of the respondents perceived the role of nurses in the management of UWCD patients as important and, only 15% and 1% of respondents indicated that nurses have a minimal role and no role respectively. Participants who perceived the role of nurses in UWCD management as important were more likely to be knowledgeable than those who perceived nurses had a minimal role and no role respectively (χ 2 = 12.413; df = 6; p = 0.043). The finding was similar in the key informant interviews, whereby "Motivation and attitude" were cited as factors that influenced the knowledge and competence among the indi-
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vidual nurses in UWCD management.
Participation in Continuous Medical Education
Of the respondents, 54.5% reported to have attended continuous medical education (CME) on UWCD management. Participation in CMEs is not likely influence the level of competence in UWCD nursing management (χ 2 = 1.478; df = 2; p = 0.478). The key informants however stated that "frequent updates" in the form of CMEs improved the knowledge and competence among nurses. 
Nurses Knowledge in the Management of UWCD
UWCD Management Using the Nursing Process
The respondents' level of knowledge/competence in application of the nursing process in the management of UWCD patients was evaluated. A systematic approach was utilized in determining the level of competence in all the steps of the nursing process. Additionally, the respondents' knowledge in identifying the possible complications in UWCD patients was evaluated ( Table 2 ).
Of the respondents 45.7%, had average knowledge in nursing assessment while 3.6% were poor. 46.0% had average knowledge in nursing diagnosis while 7.1% were poor. 48.4% of the respondents perceived their level of competence in nursing implementation of interventions as average while 7.4% were poor.
Nursing evaluation of UWCD was rated among 50% as average and 8.2% were poor. 42.9% rated their ability in identifying the possible complications in UWCD patients as good and 6.7% were poor.
This implies that while utilizing the nursing process in the management of UWCD patients, most nurses require referring to the guidelines and or assistance by a more competent colleague to bridge their competence gap (Table 3) .
Nursing Documentation of UWCD
Of the three observed practices in nursing documentation, the majority adhere to them. 100% of the participants were observed to document chest tube drainage, amount and color. In addition, 50% recorded for complications, disconnections and dislodgements. 70% noted and documented the patient's condition.
Complications in UWCD
Lung infections (32.9%) was identified as the major complication encountered by nurses in UWCD management, other complications mentioned were pneumothorax (17.7%), Bleeding (13.5%), Pleural effusion (8.4%) and Septicaemia (6.3%).
Adherence to Nursing Guidelines in UWCD Management
Majority (83%) of the respondents were not aware of any guidelines in UWCD nursing management. Of the respondents who were aware of the guidelines in UWCD management, the majority (75%) stated that they obtained guidelines from internet sources. For the respondents unaware of standard guidelines in UWCD care, principles they use to guide their provision of care include information from basic nursing training (62.5%) and through work experience (18.8%).
A. Chege et al. Table 3 . Observed practices on the nursing implementation of care to UWCD patients. The key informant interviews also revealed a low adherence to guidelines among nurses in provision of care, "Nurses mostly use shortcuts in providing care to patients on UWCDs, sometimes without the use of trolleys".
The reasons cited by the respondents for non-adherence of the nursing guidelines include; unawareness of the guidelines (37.1%), heavy workload 27.4%. 0.8% of the respondents said that "lack of cooperation from patient" was a reason hindering their adherence (Table 4) .
Challenges Encountered in the Nursing Management of UWCD
Majority (62.6%) indicated that they encountered challenges during provision of nursing care to UWCD patients. Of the respondents 23.2% encounter challenges related to the heavy workload, 13 .1% cited inadequate knowledge as an impediment in provision of care among others. This was replicated in the key informant interviews whereby "work fatigue" was highlighted as among the challenges as well as "ignorance in underwater seal care".
Discussion
The study demonstrated an existing gap in the knowledge and competence of A. Chege et al. Table 2 ). However, a glaring majority of the observed participants (90%) did not assess the patients' respiratory status by auscultation; they did not have a stethoscope as part of their preparation in patient assessment. Likewise, 80% did not assess whether the chest tube is set to the appropriate suction and only 10% assessed for air leakage in the chamber. The assessment was inadequate in evaluating the respiratory system and identifying the possible complications related to UWCD that can easily cause death among the patients (Table 2 ).
There was low utilization of nursing diagnosis in the patient management. understanding on whether or not to milk or strip chest tubes among the participants. 50% of the participants were observed to pin/secure the tubing to the bed linen with the use of forceps and strapping. This is a major cause of chest tube dislodging as a complication (Table 3) .
Evaluation of UWCD patients was average among 50% of the participants while 8.2% were poor. Commonly evaluated features include pain control (22.2%), respiratory rate (19.4%), presence of infections (18.9%), amount of drainage and color (9.4%). There was good understanding on the evaluation of pain and relatively adequate pain control measures. However, focused respiratory system evaluation was poor with a majority (90%) having poor understanding and did not therefore evaluate for an increase in pneumothorax. Only 3.9% of the participants monitored the patients' oxygen saturation. It is therefore evident that nurses' mainstay evaluation in patients was UWCD was mainly on pain control.
There was however, a relatively low concern on the patients respiratory functioning among the participants that is the ideal priority concern in such patients.
The participants mainly documented the color and amount of drainage (100%). There was however no documentation of complications in 50% of the participants. In cases where the complications develop in UWCD, there was delayed reporting, poor communication therefore leading to late, and no interventions at all.
Majority of the respondents (83%) were not aware of any nursing guidelines in the management of underwater chest drainage patients. This is attributable to the varied practices and standards of care among nurses in UWCD management. Of the respondents aware of nursing guidelines in UWCD management, the majority (75%) stated that they followed guidelines from internet sources.
This demonstrates the increased use of internet based information sources to guide nursing practice.
A majority (62.6%) of the respondents faced challenges in provision of care to UWCD patients. The challenges were related to, heavy workload (23.2%), poor knowledge (13.1%), lack of equipment and supplies (11.6%), incorrect insertion of the chest tubes (10.1%), lack of clear guidelines (10.1%), teamwork among others ( Table 4 ).
The attitude of nurses on the perceived importance of nursing management in UWCD affects the nurses' knowledge and competence. 49% of nurses perceived the role of nurses in the management of UWCD as important while 15% felt that the role of nurses as minimal while 1% was no role respectively. A poor attitude potentially reduced nursing interventions to a passive role limited to nursing observations in UWCD patients.
Conclusions
The study demonstrated an existing gap in the knowledge and competence of nurses in the management of UWCD. Nursing practice in the care of UWCDs is
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varied with low adherence to the standard guidelines.
The study therefore recommends the need to provide clinical teaching and continuous medical education to nurses on UWCD management in order to improve competence and promote patient safety.
The hospital should develop a checklist to guide nursing care for patients on UWCD. This will help to improve the quality and standardization of care.
Limitations of the Study
1) Data collection process since some participants feared victimisation by the study.
2) Financial limitations. 
Study Questionnaire
